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Use of polar properties of LEDs in display hardware design
Bushma A.V.
Borys Grinchenko Kyiv University
High reliability of interaction between the operator and technical means 
at infocommunication environment is provided with use of optoelectronic 
displays in systems and devices that are the most effective for different 
functions from the ergonomic viewpoint [1]. Special place at high reliable 
environment is occupied by LEDs. Use of general analytical representations 
that are based on principles of information transform for research and the 
analysis will allow to provide the uniform methodological approach to the 
description of information display systems (IDS) hardware decisions. So 
creation of technical realizations and their criterial optimization becomes 
simpler. However, these analytical approaches are developed insufficiently.
Practical propositions for use of LEDs electrical properties in display 
hardware design based at the analysis and analytical interpretation of 
information processing in the optoelectronic system has been represented.
The formalized approach to signal processing in IDS allows to simplify 
generalized description of symbol formation at display information area (IA). 
Let's consider formation of an optical image of a symbol Sv from the set A v 
of separate IA elements, that is S v «  Av [2]. Then, for each element a  it is 
possible to write down
av = ^SO1 ( ^ SL1 (z f ) 1, (1)
where a K is the i -th element of an optical symbol Sv; ^ S01 -  operator 
corresponding to electrooptical transformation in an element of display; ^ SL1 
-  logic function of this element; z f  -  signal of excitation of an element
a iv  є  A v .
The functional analysis has shown that practically for all the types of 
IA elements used in output units of means for display and information 
registration, the logic component ^ SL1 of realized conversion щS can be
presented as a function of a logic gate. Features of this approach to the 
description of image synthesis at optoelectronic IA are illustrated in Fig. 1 
where the functional diagram describing excitation of one IA element on the 
basis of the formula (1) is shown. Here, its electrical properties are presented 
in the form of a logic gate DD that realizes the function Ф(^ , z2)
corresponding to the operator ^ SLr Electrooptical transformation is carried 
out by the element H1 according to the operator щ8 0 v  In the logical unit at 
the output of gate DD, there is excitation H1, and i -th image element of the 
optical symbol Sv is formed.
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Fig.1. Transformation of information 
^  Sj from the electric form into the optical one 
in separate information area element 
taking into account its logical properties.
E
Practical interest is related with definition of the logical function
corresponding to the operator ^ SLi from the expression (1). The analysis of 
response of the structure represented in Fig. 1 on the full group of
combinations of input signals allows to establish the function ф (Z1’7,2) of 
element DD with which help the logical properties shown at excitation IA 
element are modeled. It was accepted that the anode and cathode of the LED
2 2,
are its first and second output. And so, input signals 1 and 2 are brought to 
them, accordingly. Investigation of the LED, results of which are presented
in Table 1, have shown that the operator ^ SLi realizes logical function ф p “
7 does not imply 72 ” (“ true if 7 but not 72 ”).
Table 1 -  Research of logical proi erties of LED information area elements
Input 
logical signals
Output 
logical signal
Output 
optical signal
Logical function 
of the element
71 72 ф p (71, 72 ) a pjv ^SLi
0 0 0 no
72 ^  70 1 0 no1 0 1 yes
1 1 0 no
Accordingly, proceeding from the expression (1), excitation of LED 
IAE a .  can be presented in the following aspect
a -  - ^ S O i I 71 +  72Pj {  } .
The obtained results allow formalizing the modeling of IDS used in 
display equipment. We propose to apply the logical properties of LED display 
elements for signal decoding and reducing number of signal lines in the 
display. So it significantly improves the reliability of the optoelectronic IDS.
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